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Abstract of JP1 1312587 

PROBLEM TO BE SOLVED: To enhance blue 
purity and increase heat resistance by 
including an aromatic amine compound in a 
luminescent layer. SOLUTION: A luminescent 
layer of an organic electroluminescent element 
contains an aromatic amine compound 
represented by formula I or formula II. In each 
formula. Ar<1> and Ar<2> each represents an 
aromatic hydrocarbon group or an aromatic 
hetrocyclic group, which may independently 
have a substitutional group. R<1> to R<14> 
represent an alkyi group, an aralkyl group, an 
alkenyl group, an amino group, an amide 
group, an alkoxy carbonyl group, an alkoxy 
group, an aryl oxy group, an aromatic 
hydrocarbon group, or an aromatic 
heterocyclic group which may independently 
have a hydrogen atom, a cyano group, a 
carboxyl group, a hydroxyl group, which may 
also have a substitutional group. X represents 
divalent aromatic hydrocarbon group or 
aromatic heterocyclic group, which may 
Independently have a substitutional group. 
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[0 04 5] Ztlf>CO{t-^li. *»TfflV^TiJ:V^ 

tit. fflL. mmff)^izmmmm&^tix\.^?> 

IS3te5<^ISJ?<i. ffl^. 5~300nm, ffit<{± 
lO-lOOnrnT**. .r<0«fe:9V^Ki&-aKJ^ 

[ 0 0 4 6 ] #fec7)%5K^&$S:l«fI±$-»^:l. t lill^tcm 
5-1983 7 7#&«) . :?^yvR»*. -^7:J'/P 



m S HSISI* (#BB¥4 - 3 2 0 4 8 6^mt) . 3§F 
#l^r (#gB¥8- 1 9 9 16 2^^m) ^ 

^^tLtm^ii 0 . 1 ~ 1 0MI%O«fHt*5 i 1 

[00471 ±ia# HW'?^ hn^mMmz h'-r$ii 

fm-ijHz)i\^xm^^m<h'yXhm^i^j:\\ 
mii. iEmimtmmmi>z<D^v-ru^'o , 
miz, n.^^mmmizv-y'ixi>x\.\ 

[00481 mm 5 <0±fc:liE?LHliUi 6 j&^lt 
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)t*t, IB^yiO•^3r>'^'Kx>'i^■v;^J:00. 2eV 

^ (ni)T'S*)§tiSii^ffi^jm. 

[00491 
[^171 

Rie Ri5 




M-L 



(III) 



[00501 {^'P. R>5'5rV^LR2i>{±. =S-^!!liit 
T)\^ir=-j\^. T'j^ws, xrya. rsys. r 

a. mm^^ix^^xiiX^^Ts. mm 
m^^tx \^x h x\^^mmm&xtiwim^^ 
Lx\>^xi>xy^^mmmmmi^hL. misa i m^f- 

XfiGaK^^^t. LI4TiB-ilR^ (Ilia) . (Ill 
b) Xii (IIIc).OV^-m*^&^*>-f ) 
[00511 

[^kisi 



-0-Ar» (Ilia) -0-C-Ai* (lllb) 



-0-Y-Ai* (lllc) 
Ai' 



[00 5 21 (^*, Y(4Si, GeXtiSnOV^-fil 
a^lr^-t) 

Rie R« 




:m-o-m: >=■ 



[00 541 (^(f, R'">^rV^UR29{4, «-/??!fciL 

m<r>m^ (IV) t^sni. 1 , 2 , 4 - h y ry- 

[00551 

[fl:20i 



mT(0-«iiC (IV) -c^Sixs: 

[00531 
[^191 
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[00561 jarco-jsteic ( v) t^$ii*x^yyi^'(k 

[00 571 

[fl:2ii 
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[00591 MBHi^ ( 1 1 l)T^^tlhU-^m/&'m 

A. t';^ (2-p{^;i^-8-df/U/7h) (^^'-^' 

i^y^h) r;U5-'>A, h'x (2-^f-;u-8-=3fy 

(2-;'{f-;P-8-=^f>'U>'5h) (:t;Wh-7xr:7l^ 
A, b'X (2-;<f-;U-8-^y'jy7h) (^"^^-^ 

x-;i/7xy9h> r)\^^-^J^. t*x (2-^^;P- 

s-Jfyyy^h) (2, 3->^^^;W7xy5h) r 

( 2 , 6-'Jji X y 7 h ) t;w$ --^a. fx 

(2-;<f•/^-8-^ryUy7h) (3, 4->'*y^;W 

7xy5h) r^i'S-'^A. t'x (2-y^;u-8-df 
yjy^h) (3. 5-vyf-;P7xy5h) r/i-s- 

■^A, b'X (2-;<f-;l'-8-^yUy9h) (3. 5 
-v'-te r t-yf-;l/7xy7h) r;W5-'>A, b* 
X{2-3ii')V-Q-^/*) J^V) (2, 6-i^'7x 
-;U7xy7h) r;U5-'>i^. bx (2-;»{f-;l'-8 
-^yjy^N) (2, 4, 6-hy7x-;U7xy^ 

h) T;P5-'>A, b';^ (2-yf-yw-8-Je-yiiy9 

(2. 4, 6-M);<^;U7xy7h) ryU5-'> 
A, b';;^ (2-p<f-;i'-8-^y'jy7h) (2. 3. 
6-Mjyf-;W7xy5h) r;P5-'>A. b'x(2- 

;<f-;l/-8-^y'jy5h) (2, 3, 5. 6-rh7 

^f-;W7xy9h) t;w5-'>a, b*x (2-^f-;i'- 

8-^yUy7h) ( l-:^7h5h) T;l'S-'>A, 

b';?. (2-yf-;w-8-^yuy7h) (2— f7h5 
h) r;P5-'>i>.. b'x (2-y^;p-8-^y'jy5 

{hy7xr:;Pi/5y9h) T;P5-'>A, b*;^ 
(2-yf-;W-8-dfyUy5h) (h«;7xr:;uy/l/ 

vy^h) r^i'S-n^ix, bx (2-^f-;w-8-dry 

Uy^h) (h'JX (4. 4-b'7xr^;l') v'9y9 
h) r/WS-'^A. b*>^ (2, 4-i'';<^7W-8-^y 

•jy^h) (3r;Ph-7x-;i^7xy5h) T^ps--? 
A. b';^(2. 4-^'^f-;l/-8-^y yy^h) (A- 
5-7xr:;W7xy5h) T/PS-n^A, tr;:^ (2. 4 

-^-'y^/t—s-^yjy^h) (y:J'-7x-;W7x 

y^h) T/WS-'i'i^. b'X (2. 4->''y^;l'-8- 
^yUy^h) (3. S-l/:<i'A^yx./yV)TA^^ 

-^M.^ b'x(2. 4-i^'yf-;i'-8-^y'jy^>) 

(3, 5-i^'-t e r t--/f-yP7xy5h) r;W5- 
•^A, b'X (2-yf->l'-4-x^;l— 8-=^fyuy5 



h) {i-^y-^V^/'jV) 7)V^~^2^. b'X (2-;< 
^;l-4-^h^j^-8-^y'jy7h) (A*7-7x 
-)V7x.^=jY)riV\-^i^. b'X (2-y^;i'-5 

-i/'ry-8-#yuy5h) kmvY-^W'jV) 

r)V\-*72^. b'X (2-yf-;U-6-hU7;P:tO;< 
f-;W-8-^y'jy7h) (2-r>-7h7h) r/PS- 

n^A. b*x (2--?<f-;w-8-^y'jy7h) (7xy 
vV) ;<f'J'>A. b'x ( 2-yf-;w-8-df yjy^ 

h) (Jf/l-h-^^y^h) ;<fU'>A. b*X (2-yf- 
;l^-8-dryjy7h) {ny-v s.Jy'YiS 
y^A. b'x (2-^f-A'-8-dfyuy5h) (i- 
■f7h7h) ;y'j'>A. b'x (2-yf-;w-8-^yj 
y^h) (2— ^7^5^) Xfu-^A. b'x (2-^^ 

;l^-8-^yuy5h) (M;7x:::;Wv9y9h) 
U'i'A. b*X (2-;><f-;P-8-^yUy5h) (hU 
X(4. 4-b*7x-/U) S^9y9h);irU'>AW#fe 

[00601 !^{cjfftL<Ji. b'x (2-^f-;^-8- 
dfyJy9^) (2— ^7h7h) T;WS-'>A. b'X 
(2-;><^;W-8-^yUy5h) (h'J7x-;I/^5 

y^h) r^i-s-'^A^tjjstf <?.ix*. KriB-jR* (iv) 
x:^^KhzM^mm<r>mm:. tr, bx < 2 - 

;<f-;W-8-^y5h) T/t'$-'>A-//-^dfV-b* 

X- (2-;><f-;P-8-dfy>j7h) T;^5-'>A. b 

X(2. 4->''^f-/P-8-^y9h) T/l'5-'>A- 

ju-jfdrV-b'X- (2, 4-i/yf•;^-8-^yJ5 
h) r/PSr-r^A, b*X (4-xf-;l^-2-;<f-;l'-8 
-^yjy^h) T;W5-'>A-//-:t^V-b'X- 
(4-x^;W-2-^f-;W-8-^yUy5h) T;U5 
nt^A. b'x (2-;<^;P-4-y h^j^^yjy^ 
h) r/ws-'i^A-At-Ti-^y-bx- (2-y^;i/- 

4->{h=^ri'''fyUy7h) r;P5~'>A, b'X(5- 

>/'ry-2-^f-;i'-8-^yuy7b) r;w5::^'>A 

-Xi-;i-dfy-b'X ( 5-i'ry-2-;>{f-/U-8-=^f 
yjy^b) 7;PS-'?A. bX (5-:J'00-2-^ 

f-;i'-8-=JE-yyy5h) r;PS-'>A-/i-:t^y- 
bx- (5-^'oo-2-^f-;u-8-^yuy9h) 

r/WS-T^A, b'X (2-;<f-;l^-5-M;7yl':top< 

^;u-8-dfyi;y5h) r;wS-'>A-ju-*#v- 
bx- ( 2 -^f-zw- 5 - h 'J 7/W5}-Dy^;P-8-^ 
yj y 9 b ) T;i/5-'>A^*w^.ii.&. ^Kif ^ t 
<{i, bx (2-^f-;i'-8-=¥y5b) r;i'5-'>A 

-At-:t^V-bX- (2->><f-;P-8-^yt>5h) 
T;W5r:^A*«W<5>fl5. ffia^ji^ (V) T^i^S 
n&l. 2. 4-bUry-;HSS:iJ'-=S:<i:{>H»rr 

(00611 

[fl:22i 
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[00621 ideHRsC (VI ) •C^i?$ns:^-?->J;Ht 

7ritt:'JXi-V/]^t'yjL=iMt-^ ( B - 1) H^mfto 

iii. mMikmecomiirm. o. 3~ioon 

[00631 ^<Of63(£»$S'^fcl6l±S-»ir6 Zt^S 

ix\ jEmitmekmmamizmf-mm i Sr 

m.-th:r.^>'hyi)^imbX^8Xim$tihcoi: 

[00641 m^fmmm i ^zm\^htihm=r-mm.-\^'^ 

hZtii'^Tt^it-^XhhZbii^'mX'hh, CIO J: 
o^j:0immc:i-mbtXii. 

y<^r/v^-^Msm^(o±smi mmm5 9- 1 9 

439 3#^«) . 1 0 - h Ho^v-O'V C h ) #7 



U y<O^JRISf*c (1#iS¥6 - 3 2 2 3 6 2^m) . :t 

df1^vTV-;H^f* (^I3¥2 - 2 16 7 9 1^^ 

18) . i^x^Vfi^t'yjL-jimi'ii mm¥3-23i . 

9 7 o^^km . i^u-jimi^ {m^9 - a 7 6 1 

(Appl.Phys. Lett.i 71^. 3 33 8 

H. 1 9 9 7^) . Kyx=f^^Y-)i^mm mm 

T6 - 3 3 6 5 8 6^^«) . '<.yyf-TV-/I^^S« 
#c (^^^9-27 9 1 34-t^&ffi) . hVy^^yX^ 

5 ^^vu/p'^.y-tfy (Ji^eai^rfii 5 , 645. 948-^ 
mm) . ^y^^vy{t^(^m^6-2 07i6 
9^'m) . 7x-^y^p'J>'^@^♦: (#gaT5-33 

14 59^4^^) . 2-t-yf-;^-9. 10-N, 

N' -y^-rvry vi'M (Phys. s 

tat. Sol. (a). 142^. 489K. 199 

4*) , nm.mm^'sm\:i^v^y. nmmm 
&\ nM-tuyii^m^mifhtii,. Wi^f'^miff) 

mii. mmS. 5~2 0 0nin, «tU<J4 10-10 

OnmTfcS. 

[00651 mk8ii. ^^mmiizm-^mx-ti 
fsm^r^ktz-r. Jm8btxm\'^(>ixh^mii. mm 
m2izm^tihmmm\e^hzbiifsimx'hi>iii'. m 
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^f^m^^iL^^hWjiUmx'hh (app i . p 

hys. Lett. . 70^. 152H, 1997^; 
IEEE Tr a n s . E 1 e c t r o n. De V i c 
es. 44^, 1 2451:. 1 9 9 7^ ; ^IBTQ -8 

66 6 2^) . iiffi8co)giE«iim. ^m2hnm'h 

[ 0 0 6 6 3 jS^. 0 1 fiP*>, MLhfclt 

SB. m^^aiS7. 563(^15, iE?Lfi}Sli|4. I©g2 
<0)«fc:«®-f S c: t t,nrfi8-Cife 0 . Bta L/C J; a t^r^i'^^r 

22atx03t:^Lfeiine#)i««fcii®«^«j§ts[Ji-r 
[00673 i^wn(n-mm,m3m=f-izi.ix\i. ^ 

f-i:m^th:itij-^mX'hh (!Rfia¥3- 15 289 
[00683 

[0069] C04S^^[:^(I-2)<OiSji0i]N. 

N' -i^yj^-ivO'J'Jys. 3 8g. 2-;<•?•;^- 

l-3~H-t-7^'lxy8. 6 Ig, ^^y'^-i.2. 1 

Og, ^2. 46g, 18-^'7'»'-6-x-t;W 
0. 2 5gS:2 5ml<0-ho'<.y-fe>tC;jDt. as 
T. 180X:-C2 0l^Ri5$-a:/>:. Rie*l7m. 

mc^mmn-jtztz^^mi^e 1 6^*0 ft 



llllfiiJ-*fii^Uci:C:^Tg»±9 3•Ci:©V^fiS:5^L 
[00703 ##W1 

X. SISrtO*^*^'2x 1 0-6TO r rJaTK^rS* 

ximm^ynm^^xm^t-ft. 

(00713 «RIS^<l:-&tl(I-2) Sr-fe5 5-yi?t&lSt 
Ail. *&«<O^HcO^'y^';Hlt-:5'--C]8D|SiLTl^ 
i^-^tz, ZCO^i^mcOi^li, 2 0 0~2 6 0'CO 
fEHt-SljaLTt. ^^mKO^^til . 8X 1 O-sTo 
rr (|S>2. 3xlO-<Pa) X. m^iMmO. 3nm 

/i*ffisj?8 2 nm<7)~mxim^j:mmfz, zmf^ 

IMM'f^mm. (AC-l ) «-fflv^-CS!St/ci:i6, 

5. 06ev<^tf[^s^Uc. z<om^^^&yyr 

(«t:S3 5 0 nm) T'llSLTi!l€L/::S3t«:g(^)te*: 
{i4 6 5 n mf , WB<0^-Cj>-pi/i. 

[00723 liaitLT, fWS^fl:^ (II- 5 ) tcov^ 
XAifyitr^r>i^^)i'. mMmM. Tglria^L 
^rfcCl^. 5. OSeV. 445nm. 88X:-C 

mmmmnt lx. wr^^-^ ( i - 3 ) t^t^ 

•C, m^zmA. 4' -ii'X CN- (1— ^7^;^) 
-N-7x-yPT5yD t'7x-il/ (H-1 ) 
[00733 

[fl:233 




(H-1) 



[00743 mmmt LfzmtimM 1 1 mmiz ix 
mm 

mmMmnt lx. mit^ (i - 3 ) izi^t 

X. TSfcrSrth'X (2-^f-;l^-8-=3E-yuy9h) 
{hVy^L-tiz^^yyh) r;L-s-'>Am (HB- 

1 ) irmmm LfzmimMi tm^izLxmmt: 

[00753 
[fl:243 
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Hb2 51 



(HB-1) 



1 0 0 7 6 1 <mmW^</>^ :ty'ibti'ryi^^Mi 5 . 

5 leVCj)o/c. 
HJtWl 

( ITO) mBmM]^t:120nmtmifci,<7) ('Jit 
VT-y ^'tU? : t'-AfiKffirfi ; i/- hStii 1 5 Q ) 

-yfz^. mUf^(0m^i}^2 X 1 0-6T o r r (*«J2 . 
7 X 1 0-« P a ) WTt^SrS I:T««@S h 9 -y 

[00 7 7] jE?L^jMJi««fcLt:. 4. 4' -b';<. 
CN- (l-^^f'/P) -N-^xr-zP-TS/D b'7x 
:i/KH-l ) $-fe5S>y^'Jt*lltwAtl. itfiiO^BSO 

ws<oiajsi±. 2 5 o~2 6 5x:<7)mmxmmifz. m 

m'^M^iil. 4X10-8Torr mi. 9X1 
0'^Pa)X\mmimo. 3nm/#"CIRI!t6 0nm 

[0078] mz. mm5<D^mb ix\ ^mit^ 
( I - 2 ) ^±mmMm4cr>±izmmizLxmmi 

Z<7)mcOimi7)^mii2 2 0'^2 6 0-'CCO^ 

mxMmuz. mm^M^mn. o x i o-6to r 

r (*«>1. 3X10-«Pa) -C, gl^KO. 1~0. 
2nm/#T\ KJ¥li3 0nmfJ>-:>7t. S^V^t. iE?L 
iaiU16<0«^i:t-C, h'X (2-^^;U-8-jf/y 

(HB-1) 2:±iB3^50±fc:PI«k:tt^«S:ff 
^-5^::. Z(7)^<Dtmc0^li 18 0-19 0*C£0^ 
•CSiJiaiL;^, ^«I^X2S«1 . 0 X 1 O-^To r r 

(*«H. 3X10-«Pa)f, ^JtatKO. 2nin^ 

■C. )SWi2 0ninT*)ofv:. Hfc. m^^jSa7C0« 

u-cOT(c*i-r;i'S-'>A<^8 - 1 H y j^^y 

(E - 1 ) ^±IBiEmitJS6<0±fcR«teU 
[0079] 




(E-1) 



[0080] ^mottfiScoaSti 310-32 0*C<7) 
«Hf«lJj»L/c. IS^I^<^KSJK(i7 .7X1 O-TTo 
rr (*«H. 0Xl0-*Pa) a^fjSSO. 3nin 
/^X\ KJili2 5nin-CJ>oX:. ±i50iE?L®3lil4 

[ 0 0 8 1 ] ^ ^-C. 7 1 T-cO^^Srff -5^ 

T , m^mmcO'^Xi't VX 2 mm^cox hy-(r^ 

tlXo izm^izmt^'^x . mm^^m.Hzm 
mix^mmtmmizLx^w.\^ff>n^ti<2xi o-e 

Torr (*«?2. 7XlO-«Pa) WTfc=ici>*-Cfr5R 
t;t. l§rffi8i:Lt, 5fe-f. 7 «y-fbV^'*i^'?A (Mg 
Fa ) ^:^:U7'Ty^-^^fflV^•C,IS«)$J^0. 01 
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